Background: In the Netherlands as well as in other countries citizens take initiatives to provide or maintain services in the area of care and welfare. Citizens' initiatives (CI's) are organisations some of which have a formal structure while others are informally connected groups of citizens, that are established by a group of citizens with the aim to increase the health and welfare within their local community and that are not focused on making a profit. Although CI's have been around since at least the 1970's little research has been done on the phenomenon, with most of it consisting of case studies or qualitative exploratory research. To fill part of this gap in knowledge, we have studied the geographical variation in the presence of CI's in the Netherlands and tried to explain this variation. Methods: Data on the presence of CI's were obtained by combining two existing inventories. We did an ecological regression analysis to test hypotheses about the relationship between the presence of CI's and the existence of a care vacuum, the capacity for self-organisation and models of action in local communities. Results: We counted 452 CI's in care and welfare in the Netherlands in January 2016. Our results show a spatial concentration of care initiatives in urban areas in the Randstad cities in the west of the country and in rural areas in the south-east. The presence of CI's is only weakly associated with a care vacuum, but is related to indicators for the capacity of concerted action and models of action.
Background
Citizens initiatives (CI's) are an international phenomenon and present in multiple countries in Europe and North-America. Italy is one of the earliest examples of a country where in modern times CI's have started that provide a significant amount of care and welfare [5, 41, 44] . Geographically speaking social cooperatives (the broader term used in Italy) are more prevalent and successful in the north of the country compared to the middle and south of Italy and the Italian islands [8] . The geographical pattern has not been further explored, but it might be related to lower levels of social trust and civic engagement in the south [31] .
In the UK some research has been done on the geographic distribution of social enterprises (which comes close to CI's in the Netherlands), based on case studies [7] . Amin [2, 7] suggested conditions that favour the emergence and success of social enterprises, among these the support of local authorities, the presence of other associations, network resources and the extent of social deprivation. Buckingham et al. [7] hypothesized the importance of local need and the capacity to organise social enterprises, such as social capital and government support in deprived areas that lack social capital. They used existing data to examine regional differences in the presence of social enterprises; however, differences in definitions and measurements make these data largely incomparable. They conclude that social enterprises seem to be fairly evenly distributed over the UK, but that more variation might be found within cities and in smaller areas.
In the United States the so-called 'Village model' provides services in the area of welfare, by developing social support and engagement to enable older people to age in place. Scharlach et al. [35] define 'Villages' as follows: 'Villages are membership associations developed and operated by older community members for the primary purpose of enhancing their quality of life and ability to age in place. ' (p. 183 ). Their survey shows that 'villages' often also provide care services, such as chronic disease self-management education. Davitt et al. [9] mention a number of key factors that might be related to the emergence of 'Villages'. Among these are what the authors call policy gaps, resulting from the focus of current policies for elderly on specific needs, on the most vulnerable groups, or on low income elderly, leaving large groups that fall outside the eligibility criteria without support. They also mention a lack of age-friendly communities, of informal support, of social ties, and of involvement of elderly people themselves in the planning and development of services. They stress the importance of community capacity for self-organisation. However, they do not analyse the geographical distribution of 'Villages' in the light of these key factors.
In the Netherlands the 'movement' of citizens initiatives that provide care and welfare started much later, in 2005 when an initiative started in Hoogeloon in the south of the Netherlands. Since then it has grown into a movement with at least 450 initiatives nationwide in 2016. At the same time the national government made a major policy reform of which a central idea was that people in need of care should firstly rely on their social network and that the community should be more responsible for care and welfare. This idea has taken hold in Dutch politics and is laid down in legislation, starting from the 2007 Social Support Act that was extended in 2015 and the Participation Act and the Youth Act of 2015 [23, 27] . This legislation devolved responsibilities in the area of care and welfare from the central government to the municipalities. One of the reasons for decentralization was the idea that municipalities are better able to provide tailor-made care and that this would increase quality [26] . With the devolvement of responsibilities to municipalities came budget cuts that made it more pressing for municipalities to rely on informal support and care.
There are many different forms of CI's in care and welfare. We base our definition on previous inventories in the Netherlands ( [42] ; De [10] ) and the international definition by Spear [39] . Based on these studies, we come to the following definition for CI's in care and welfare: organisations that are established by a group of citizens with the aim to increase the health and welfare within the local community in which the organisation operates and that are not focused on making a profit. The term 'organisation' is not used in the sense of a formal organisation; CI's may be informal groupings or networks of people that are goal-oriented and coordinate actions.
Against this background we want to answer the following research questions:
What is the geographical distribution of CI's in care and welfare in the Netherlands?
How can the geographical distribution of CI's in care and welfare in the Netherlands be explained?
Theoretical background and hypotheses CI's are local phenomena. We use small geographical areas (see data and methods section) to indicate local communities. These communities either have or do not have one or more CI's. The communities also have other characteristics that might explain why there is an initiative in some and not in others. Here we will develop hypotheses about these characteristics.
CI's are the result of concerted actions of individuals. Hypotheses at community level about the presence of initiatives are therefore based on assumptions about actions of individuals, combined with conditions that favour concerted action at community level. We assume three basic mechanisms [17] . The first is that individual actors must have a feeling that something has to be done to compensate for lack of services in the area of health and welfare or preserve them for the future. This lack of service we will call a care vacuum. A care vacuum is a situation in which neither the government nor the market provides health and welfare services in a way that fits with the needs of the community. Moreover, there must be at least a number of individuals in the community that share this feeling of necessity. The second mechanism is a concerted action generating mechanism which is at community level: the capacity for collaboration. Finally, it helps when people who feel the necessity for action and have the capacity to collaborate, have access to examples of CI's or ways of organising themselves in general; in other words: when there are models of action.
Hypothesis 1
In communities where a care vacuum exists, CI's in care and welfare are more likely to be present.
We expect a care vacuum to exist if:
demand for certain services is higher due to an older population; older people increasingly wish to age in place and current policies stimulate this. The need for care and support services is higher with an older population. If regional variation in ageing of the population is not matched by supply of care and support services, a care vacuum develops.
supply of care or welfare services is lower due to relocation or concentration of services leading to larger distances; there is a general trend towards larger organisations which expresses itself e.g. in fewer and larger municipalities in the Netherlands and larger general practices (from 56% in singlehanded practice in 2001 to 18% in 2016) [21, 43] . Traveling to health care services can be difficult, especially for vulnerable people that need them most, which aggravates the problem [11] . there is a mismatch of supply and demand due to diverse preferences by ethnicity; people with a migration background have other preferences compared to the general population [12, 16, 18] .
In addition, we expect that a care vacuum may also be experienced when general services, such as schools or shops, are farther away or have disappeared from the community. When general services disappear, this often triggers a strong reaction from citizens. This can be a catalyst for action both to replace general services and start services in the sphere of care and welfare.
Hypothesis 2
In communities with more capacity for concerted action, CI's are more likely to be present.
We expect more capacity to exist if:
the community has more social capital; social capital refers to the resources that reside in the connections between people and the networks that enhance mutual trust and cooperation [24, 29] . Communities with more social capital will be more likely to engage in collective action and have lower transaction and monitoring costs. Moreover, when people in the community interact, the likelihood increases to identify that they share a definition of their situation as needing change. population turnover is lower; high residential turnover disrupts existing relationships and weakens interpersonal ties and discourages investment in relationships (social capital) in one's neighborhood [15, 34] . Furthermore, high residential turnover can prevent a community to achieve a shared feeling of necessity of action because the perspective on problems of new inhabitants may differ from the old inhabitants. there are more people with time to do voluntary work; this will be operationalized through the percentage of people aged 65 to 75. The decline of mandatory activities enables more people in this age range to undertake non-work activities and a large number uses some of this time to perform voluntary work [47] , aimed at care [3] . People aged 65 to 75 often still have the capacity to do this, due to an increasing life expectancy without moderate or serious illness [40] . there are more higher educated people; higher educated people are more likely to volunteer [3, 37] because they have a higher level of empathy, are more self-confident [6, 33] and have a stronger sense of civic responsibility [30] . there are more people with a religious affiliation. They are more altruistic and prone to voluntary giving and pro-social behavior [4, 36] . The effect of religion differs between different faiths. Protestants are more likely to organise themselves in smaller exclusive groups compared to Catholics. This is because of their stricter ways of practicing their religion and higher level of theological exclusivity [20, 25] . This means that the emergence of CI's is hypothesized to be more likely in areas with many Catholics.
Hypothesis 3
In communities where models of action are available, CI's are more likely to be present.
We expect models of action to be available if:
other CI's are nearby; people aspiring to start an organisation look around and share, take over or imitate ideas [1] .
Apart from these main effects, we hypothesize that the combination (or interaction effect of the three mechanisms) would make it most likely that CI's are present.
Data and methods
Inventory of CI's CI's are a relatively new phenomenon in the Netherlands. They differ in size, focus, organisational form etc. It was therefore difficult to find a complete inventory of all initiatives. We found 452 initiatives, active on the 1st of January 2016. We came to this number by merging two existing inventories and testing the merged dataset for completeness. After that, the resulting dataset was extended with help of 'Nederland zorgt voor elkaar', a national network of CI's in care and welfare that was established in 2016.
Initiatives are considered active if they have given a "sign of life" after the 1st of January 2016. This sign can be a post on their website, a post on social media, a piece in a (local) paper or other news source. They are considered stopped when there is evidence that they stopped all activities; this can be in the form of an online post, newsletter, local news source, etc. Not active are the initiatives that have not given a sign of life after January 2016 but also have not given evidence that they stopped.
The first inventory we used was completed in August 2016 by Vilans and includes approximately 320 initiatives (De [10] ). The second inventory was completed in July 2016 by the research group 'Institutions for collective action' and includes 240 initiatives.
These inventories have been combined into one more complete dataset. Because of the way information for these inventories has been collected, they may be incomplete. Two tests have been done to find out how complete the merged datasets of citizens initiatives are. The first was checking what percentage of initiatives that are part of the merged dataset (n = 230) are also found on the internet. 58% (134/230) were found on the internet. This percentage is high considering the fact that CI's are often informal organisations and are locally oriented. Hence, we may assume that they are not always interested in online presence because most contact is face to face. Furthermore, the target group for many of the CI's is elderly people who are less active on the internet. The second test for completeness of the dataset was to assess how many of new initiatives are found on the internet that were not in the dataset. This may indicate regional bias in the dataset. Seventeen new active initiatives were found that were not yet part of the merged dataset. Six of these were based in the province of Friesland that only had three initiatives in the merged dataset. This might indicate regional selectivity in the completeness of the dataset. The fact that we only found 17 new initiatives might indicate again that CI's are hard to find via the internet.
We therefore sought the help of the umbrella association of CI's, 'Nederland zorgt voor elkaar'. Using their data we were able to extent the inventory with another 222 initiatives, leading to a full dataset consisting of 452 initiatives that we think were active on 1 January 2016.
Geographic unit of analysis
Based on the hypotheses, the ideal geographic unit to study the presence of CI's consists of areas that form communities [7, 45] . recommended to use small areas. In particular the capacity mechanism of hypothesis 2 presupposes a scale at which people know each other and where they might share a feeling of necessity. In urban areas, this is the scale of city neighbourhoods and in rural areas small villages or settlements. We have used four-digit postal code areas because these come closest to this. Moreover, data are available at that scale to operationalise our hypotheses. Their surface varies between 1 and 8 km 2 , with an average population of 4160 (interquartile range 6140). In urban areas, they are relatively small, with a higher number of inhabitants and consequently denser population; in urban areas postal code areas largely coincide with urban neighbourhoods. In rural areas, whole villages or settlements and the surrounding area belong to the same postal code area.
Independent variables
To test hypothesis 1 on the existence of a care vacuum, the following characteristics of communities were used: The other independent variables are from Statistics Netherlands, 2015.
-Linear distance in kilometers to three different care services: general practitioners, pharmacies and hospitals. -Linear distance in kilometers to four different general services: a store for daily groceries, elementary school, high school and library. To test hypothesis 2 on the capacity for concerted action, the following characteristics of communities were used: To test hypothesis 3 on models of action we used the shortest (linear) distance from each postal code area to a postal code area with a CI.
We used three potential confounders:
-Level of urbanization; source: Statistics Netherlands, for the year 2012 on postal code area level, in five categories ranging from very strongly urban (1) to non-urban (5), based on the number of households per square kilometre, which is widely used in the Netherlands [14] . -Population size; source: Statistics Netherlands, for the year 2010 on postal code area level. -Socio-economic status; source: Statistics Netherlands for the year 2014. This variable is based on average income, the percentage of people with a low income, the percentage of people with low education and the percentage of non-working people [22] .
Statistical analysis
The descriptive research question is answered by a visual inspection of the map of the Netherlands. This shows the geographical pattern. We have further quantified this by assessing the clustering of CI's within provinces and municipalities.
For the explanatory analysis, the dependent variable is whether or not one or more CI's are present in a four-digit postal code area. We therefore used logistic regression analysis. The units of analysisthe four-digit postal code areas are nested within municipalities and provinces. The municipalities play a role in the provision of care and welfare services, following the devolvement of responsibilities in Dutch policies. They are consequently a relevant context for the presence of CI's. Moreover, some independent variables were only available at municipal level. We added the level of the provinces to show the clustering of CI's. To take this into account we did a three-level multilevel analysis with the postal code areas at the lowest level, the municipalities at the intermediate level and the provinces at the highest level. All continuous independent variables were centred.
As a modelling strategy we took the following steps: We first estimated the empty model for all postal code areas. This only models the average and the variances. The variances at municipal and provincial level are an indication for geographical clustering of CI's. We then subsequently added the confounders, then the variables to indicate a care vacuum, then the capacity variables and finally the models of action variable. As the stepwise modelling strategy did not add much information, we decided to only present the empty model and the model with all independent variables.
We then proceeded with a stratified analysis according to level of urbanization (in three categories). The reason is that CI's in rural areas, with in general a lower level of services of all kinds, might be associated with different variables compared to the ones in urban areas. Moreover, visual inspection of the spatial distribution of CI's and the analysis over all postal code areas showed that CI's are more prevalent in cities and rural areas and less so in areas of intermediate level of urbanization. We again followed a stepwise approach and only present the full model. As an approximation of the explanatory power of these models we have added McKelvey and Zavoina's pseudo R-squared, including random and fixed effects and fixed effects only, following Snijders and Bosker [38] .
Our theoretical model assumes interaction effects of the existence of a care vacuum, the capacity variables and the models of action variable. Because of the large number of separate indicators of a care vacuum, the number of interaction terms would become very high. We therefore decided to reduce the number of independent variables. We only included independent variables, when the standard error was smaller than the regression coefficient (equivalent to p < .30) [19] . After this we estimated interactions of variables with a significant main effect in the group of care vacuum variables, capacity variables and models of action variable. We did this both for all postal code areas and for the stratified analysis.
All analyses were done in MLwiN 3.0.
Results

Spatial distribution of CI's
We counted 452 CI's in the country. Most CI's are active in the south-east of the country, the provinces of Noord-Brabant and Zuid-Limburg (Fig. 1 ). The provinces of Flevoland (no initiatives) and Zeeland (one initiative) have fewest. When related to population size, the picture is only slightly different with Zuid-Limburg having the highest density of CI The statistical analysis shows significant variances at province and municipal level ( Table 1 ). This illustrates again the spatial clustering of CI's. The intra-class correlations in the empty model are reasonably high for all postal code areas; 25% at municipal level and 24% at province level. For the subgroup of semi-rural and rural areas the intra-class correlations are 21 and 35% respectively. This indicates that CI's in (semi-)rural areas are strongly clustered in provinces.
Ecological correlates of CI's in all postal code areas
The fixed effects of level of urbanization in the full model for all postal code areas illustrate the spatial concentration of CI's in urban areas and in (semi-)rural areas and less so in semi-urban and intermediate areas.
Population size and the socio-economic status of areas are positively related to the presence of CI's.
Of the indicators of a care vacuum, only the distance to a high school is associated to the presence of a CI. Of the variables indicating the capacity for concerted action, the percentage of people with Catholic religion is positively The explanatory power of the models is approximated by pseudo R-squared. The fixed effects in the models explain between 24% (for the total dataset) and 63% (for urban postal code areas). Including the systematic variation at municipal and province level, the pseudo R-squared ranges from 31 to 63%.
Stratified analysis
We ran a separate analysis for level of urbanization in three categories ( Table 2 ). This stratified analysis shows that population density is related to CI's in areas with a larger population in urban and semi-urban and intermediate areas, but not in (semi-) rural areas. Socio-economic status of the areas is only related to CI's in urban areas. We found more postal code areas with a CI in urban neighbourhoods with a higher socio-economic status.
Of the care vacuum indicators in urban areas we found significant coefficients for distance to the nearest GP (negative; shorter distance, higher chance of a CI, which is contrary to the hypothesis), when the distance to the nearest pharmacy had increased, and with a higher percentage of people with a migration background in the area. In semi-urban and intermediate areas we found no significant main effects of the care vacuum indicators. In (semi-)rural areas we only found a significant main effect of the distance to the nearest high school: the chance of a CI was higher when the nearest high school is further away.
Of the capacity variables in urban areas we found positive associations with percentage of the population aged 65 to 75 years and with the percentage of highly educated people in the municipality. In the intermediate areas we found positive associations with the percentage of highly educated people in the municipality and with the percentage of the population with catholic religion. In the (semi-)rural areas social capital and the percentage of the population with catholic religion were positively associated with the presence of CI's.
In the stratified analysis the distance to a postal code area with a CI was not related to the presence of CI's.
Interactions
Our theoretical model assumes that the presence of CI's depends on the combination of a care vacuum and the capacity for concerted action and models of action. We have tested the interactions in a reduced regression model and only for significant main effects. In this approach we found a significant interaction in the analysis of all postal code areas between the distance to the nearest high schoolone of the care vacuum indicators -and the percentage of Catholics -one of the capacity indicators. The coefficient of this interaction term is positive, indicating an increased chance of the presence of a CI when both the distance to the nearest high school and the percentage of Catholics are higher in a postal code area (Fig. 2 and Table 4 in Appendix). The second interaction tested for all postal code areas was that between the distance to a high school and the distance to other initiatives. This interaction term was not significant.
None of the interactions estimated in the stratified analyses was significant.
Discussion
Citizen's initiatives are unevenly spread over the Netherlands with a strong concentration in the south-east of the country and in three of the biggest cities of the Netherlands which are all located in the Randstad provinces. They are clustered within municipalities and provinces.
An interesting finding is that while CI's are present in large numbers in three of the biggest cities of the Netherlands (Amsterdam, Den Haag and Utrecht), they are present to a much smaller extent in the second largest city of the Netherlands (Rotterdam). Reasons for this finding cannot be given based on the results of our study. We can speculate that the reason is that Rotterdam scores worse on social and economic indicators, like average education level and income compared to the other cities and that this undermines the capacity to form CI's.
We tested hypotheses about the effects of a care vacuum, the capacity for concerted action and models of care and interactions between these groups of variables. Our hypotheses were only partly confirmed, as shown in the summary table (Table 3 ). The indicators for a care vacuum showed some hypothesised relations with the presence of a CI. The distance to the nearest high schoolan indicator for a lack of close by services in general rather than of a care serviceswas related to the presence of a CI in the overall analysis and in rural areas. The percentage of people with a migration background was positively related to presence of a CI in urban areas, controlling for the socio-economic status of areas. Of the variables that indicate the capacity for concerted action we found more of the hypothesised associations. Social capital was related to the presence of CI's in rural areas, as was the percentage of people with a Catholic religious affiliation. The latter variable was also associated with the presence of CI's in areas with intermediate level of urbanization and in the overall analysis. The percentage of people with higher education was associated with the presence of initiatives in urban and intermediate areas. The distance to the nearest area with a CI was related to the presence of an initiative only in the overall analysis. Only one of the hypothesised interactions was found; in areas with a higher percentage of people of Catholic religion and a longer distance to the nearest high school the chance of a CI was higher.
We conclude that we did not find strong evidence for the theoretical model and hypotheses we have developed. It seems that the capacity for concerted action is the most important mechanism in explaining the presence of a CI. For a feeling of necessity to develop the quality of services may be important, next to the distance to services. The match between services and people's needs and expectations may also depend on the cultural homogeneity of neighbourhoods. There is an apparent concentration of citizen's initiatives in the south-eastern provinces of Noord-Brabant and Limburg.
These two provinces are traditionally more catholic compared to the protestant majority in the rest of the Netherlands. Underlying cultural differences, related to the religious divide, might also be related to the differences in the presence of citizens initiatives. All three confounders that we included in the analysis were related to the presence of CI's. Level of urbanization turned out to be especially important, with a higher presence in urban and rural areas compared to intermediate areas; this is why we decided for a stratified analysis. Population density and the socio- Although we could only partly confirm our hypotheses, we know more than before. In particular, we know now that the existence of a care vacuum does perhaps not have a decisive influence on the presence of citizens initiatives. There are several possible reasons for this. At the level of the theoretical model, we have only analysed the implications at community level. We did not have information about the individual level process of experiencing a care vacuum and the subsequent feeling of necessity for action among enough people to make action feasible. Another reason for a lack of significant associations might lay in the definition of the dependent variable. The theoretical model reasons from the establishment of an initiative (the birth of a formal or informal organisation). In the empirical analysis we have looked at the presence of an active CI at one point in time. In this way, we have missed initiatives that have existed for some time, but have ceased to exist.
Quantitative research into citizen's initiatives in care and welfare is very sparse, especially in the Netherlands. Partly due to this fact we did not find explanatory models and empirical tests of geographical correlates of the presence of CI's. Davitt et al. [9] mention conditions that might contribute to the establishment of 'Villages', a form of CI's in the USA. Some of these come close to mechanisms in our theoretical model, particularly the idea of policy gaps that might lead to a care vacuum, and the importance of community capacity for self-organisation. Buckingham et al. [7] in their study of the regional distribution of social enterprises in the UK, also mention local needs and capacity, in the form of social capital, but also compensating government support in deprived areas. However, neither of them has systematically worked this out into hypotheses and done an empirical test. This is important, because it teaches us more about mechanisms that may explain the geographical distribution of CI's; and also when a number of operationalisations in terms of measured variables, do not have the hypothesised effect, we know more than before.
A limitation of this study is that we cannot be sure that our inventory of CI's is complete. We may have missed e.g. some of the smaller initiatives that are not visible on the internet and that are not members of the national network. We may also have missed initiatives where no regional networks are active and where the visibility of CI's is less.
We conducted a cross-sectional analysis; hence we could not study the 'birth' and 'death' of citizen's initiatives. Also the causal order of the studied relationships could not be assessed. It is possible that starting a CI creates social capital, rather than the other way around [13] . Our operationalisations were restricted by the data that were available at the level of postal code areas or municipalities. In particular, we did not have survey results on the experience of a care vacuum, nor about other models of action, such as the density of clubs and associations. A further limitation is that we did Table 4 in Appendix. Reduced model for all postal code areas with interactions, including independent variables only when the standard error was smaller than the regression coefficient. Source: own production not use data about changes in the distance to typical elderly care facilities, such as homes for the elderly and nursing homes.
The study also has strengths. The unique character of this study is that it provides a theory-based, empirical test of hypotheses. Moreover, it is not based on case studies but on the best available information for the whole of the country.
Conclusion
There are by now a considerable number of CI's in the area of care and welfare in the Netherlands. Apparently, citizens take collective initiatives to provide care and welfare services to the local community. The initiatives are concentrated in certain parts of the country. Since January 2016, the reference date for our data, the number of citizen initiatives has increased fast. Nederland Zorgt Voor Elkaar, the national network of CI's in care and welfare, now estimates their number to be over 800. National support and regional networks of CI's may have been helpful.
For future research four directions are important. The first is to follow CI's longitudinally; this may also provide an opportunity to link the emergence of CI's to local differences in care and welfare policies by municipalities, as a result of the devolvement of responsibilities. The second is to include the level of individual citizens e.g. by surveying the perception of an unwanted situation and the willingness to take action. The third is to further develop the theoretical model and mechanisms to include cultural differences between areas where a lot of CI's are present and areas where they are not present. These differences might contribute to the explanation of the geographical pattern that we found.
The fourth is to differentiate between different types of CI's, e.g. CI's that provide only welfare and those that provide both welfare and care or CI's that provide combinations of care and welfare and other services. Different types of CI's might differ from each other in their typical locations (e.g. urban vs. rural) or the process of getting established. 
